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B. 51. CeMeHHH. B. H. SaeauKHK. H. H. JlnnTyra 
H JI. M. 5IrynoJibCKiij% 



(71) SaSBHTCHb 



HHCTHTyr opraHHHecKoil xhmhh AK VKpaiiHCKOH CCP 



(54) CnOCOB nOJiyHEHM5I 5//C-(nEPOTOPAJlKMJl). 
<l>OC0HHOBbIX KMCJIOT 



1 

H3o6peTeHHe othocktch k HOBOMy ciiocooy 
uojiyHemin 6ac- (nepcpTOpa.iKH.a) - 4>oc(J)HHOBbix 

KHCvlOT, KOTOpbie MOryT HBHTH npHMCKeKHe B 

cHHTese KOMn»neKcoo6pa30BaTe;ieH, HHceKTumi- 

JXOB H Il'OBepXHOCTHO-aKTHBHblX BeiHeCTB. 

HsBecTea cnoco6 no.iy-ieHHH 6wc- (TpH(j)TOp- 
MeTH.n)- H ow^:- (nepcS)TopnponHwi) -4)oc4)HHOBOH 
KHc.aoT rH;ipo;iM30M rpwc- (nepcjJTOpa.TKii.i) -$oc- 

(jDHHOKCHAOB B HSOWTKC BO^bl npH KOMHaXHOH 

TeMneparype b TeHeinre 24 nac c HAeHTH(j)HKa- 
HHefi KHC.aoTbi B BHZie cepe6pHH0H cojih. 



2 

OiiHaKo nGBecTHbiH cnoco6 MHorocraaueH, 
c;io>i\eH H nopor. 

Uejib H3o6peTeHHH — ynp'OLueHHe cnoco6a 
AOCTHraercfl xeM, qjo npouecc npOBoa^T npH 
5 100 — 150^ C c noc.ie;iyK)mHM BbiJxeneHneM iie.ne- 
Eoro npo;iyKTa KHnHMeniieM nonvHeHHOM peaK- 

UHOHHOH CM ecu C X.lOpHCTblM THOHII.IOM. rtocae 

orroHKH H36biTKa x.nopHCToro XHOHiuia nnan- 
Biiaya.ibHbie KHC.iOTbi Bbiiie.THfOT neperoHKOH b 
10 BaKyy.Me. Bbixoii 70—90%. 

flpouecc npoTeKaer no cxe.MC: 

(OlOHxHjO 



(%)2^'lO)Ott'xR20>xS0ei2~^(Rp)2P0(OHj+xS02+2xHC.l 



rjie Rf — nep(})Topa.aKH.T. 

n p H M e p 1. B Ko.i6y Ha 50 ma, cHa6>KeH- 

HyiO 06paTHbIM X0.10;iHvlbHHK0M H c^erqHKOM 

nysbipbKOB rasa, noMemaioT 20,3 2 (0,037 a- 
MOAb) r^uc- (nep4)TopnponH»n) -c})oc(|)HHOKCMj.a ii 
2,0 a (0,111 2'MiOAb) BOiibi, HarpeBaioT 3 nac 
npH 100 — 120° C RO npexpameHKH Bbi;ie.neHHH 
rasa. ra3oo5pa3Hbie npo.ayKTbi peaKUHH y.naB- 
jiHBaioT B cHCTCMe vTOBymeK, oxjiayKAaeMbix jxo 
— 70° C. riorepH b Bece 6,5 e (ormenjieHHe o;i- 
Horo .C3F7 cooTBercTByeT noTcpe b Bece 6,25 a). 



BbrziejiHBiiiHHCH renTa(J)TOpnponaH HiieHTiictnimi- 
pyiOT no TeMneparype KHneHHH ( — 15° C), Hoc- 
vie ox.na>Kii.eHHH k noayneHHOH bo;ihoh Kiic.ioTe 
15 npH6aB.iHK)T 7,1 2 (0,06 e-MOAt) x.nopiicToro 
THOHH.Ta, KHnHTflT HO npeKpaiueHHfl Bbi.:ie.neHiiH 
rasa (I nac), orroHHiOT nsObiTOK x.nopHCToro 
THOHH.aa, neperoHJiEOT ocxaroK b saKyyMC h no- 
»ayHaic[r 12,2 a (84%) (nepqJxopnponH.a) - 

20 4)0C(}}HH0B0H KHC.TOXbl, SeCUBCXHOe p aCH^XblBaiO- 

meecji na BOSiiyxe TBepJXoe BemecxBO, khh. 
103°C/0,95 mm; t. uji. 34—35° C. 
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3 

C 17.76; 



17,86; H 0,47; 0,51; 



HafueHO, 
P 7.40; 7,60. 
C6HF14O2P. 

BbiMHCJieHO, %: C 17,93; H 0,25; P 7,7 L 
AHa.iorHMHO nojiy^aiox 6uc-{Rf - ({)0C(J)HH0- 
I3ble KHC.noTb!, nepeHHCJieHHbie b raO.THue. 

iFI p H M e p 2. B KpyrjiOAOHHyjo KO-ir)y na 
25 MA, cHa6>KeHHyio oCparHbiM xojioj.H.nbHHKOM, 
noMcmaiOT 14.5 a (0,017 a-MOAt) TpuC'{nep- 

(])T0piI3OaMHJl)-(t)OC4)HHOKCHAa H \ ,0 2 {0,055 

8-MOAb) BOJbi H HarpcBaioT OT 100 no 150° C B 
TeqeHHe 3 nac, JlcTywHe npoAyKTbi yjiasjiHsaiOT 
B cHCTCMe jiOBymeK (— 70**C). Ilocjie oxJiax<ae- 
HMH peaKUHOHHOH Maccbi HeoTorHaHHbie jiexyMHe 
npoiiyKTbi oTcacbiBaioT b BanyyAie b xeMeHHe 

1.0 MUH B CHCTCMy .HOByuieK. 

^rioTepH B Bece 4,8 a (oTiuenjiei-iHe ojiHoro 
H30-C5F1] cooTBeTCTsyeT noTepe b Bece 4,6 e). 



rio^yHeHHbiH MSO-CsFnH H^eHTH^JHUnpyioT noB- 
TopHoft neperoHKOH, t. khh. 38 — 41°C. 

K nojiyycHHOH bo;ihow KMCvHOTe npHOasjiHiOT 
3,5 2 (0,03 a-MOAb) x.iopHCTOro riioHH.aa, khiih- 
5 TjiT jio npeKpaiueiiHH BuziejieHHA raaa (1 nac), 

OTrOHflKJT HSGblTOK X.TOpHCTOrO THOHPIJia, HCpC- 

roHfliOT ocxaroK b BanyyMe h no.iyHaior 8,7 a 
(85,0%) 6wc-(nep(t)TopH3oaMHJi) - 4>oc(J)ki5oboh 

KHC.nOTbl, CeCUBGTHbie FHrpOCKOnHKHbie Ha B03- 

10 iiyxe KpucTajiJibi, t. n^i. 49 — 51° C. 

Hanaeiio, %: C 19,43; 19,60; H 0,25; 0,34; 
P 5,51; 5,67. 

C,oHF220P. 

15 Bbiquc.neHO, %: C 19.97; H 0,17; P 5,15. 

B aHaJiorHHHbix ycnoBnax no«iyMaiOT 6uc- 
(RjO-^^oc^MHOBwe KHcnoTbi, yKasaHHbie b Toft 
>i<e TaC.THue. 



HoMep 
npH- 
Mepa 


! 


T. KHIl., 


T. Tin., 


Han;ieFio. 


% 


BpVTTO- 

(|)opMy.ia 




C 


H 




C 


H 


p 


1 


nep4)TOp3TH.l * 


60/0,40 




15,76 


0.49 


9,52 


C4HF10O2P 


15,9 


0.33 


10,20 








15,70 


0.52 


9,62 










1 


H-nep4)TOp6yTHji 


1 10/0,40 


45—47 


18,04 


0.56 


6.36 


CsHF.fiO^P 


19,1 


0.20 


6.17 










0,53 


6,47 










2 


«-nep4)TopaMHJi 


145/0,45 


83—84 


20.24 




5,67 


C10HF22O2P 


19.97 




5.15 








20,44 




5,65 






I 




2 


H-riep^TopreKCHn 


140/0.20 


99—100 


19,25 




j 4,68 




20,51 




4,41 








20,26 










i 




2 


«-nep(|>ToprenTH.T 


173/0.20 


132—134 


21,13 




! 4,18 


CnHFaoOaP 


20,95 1 — 


3.86 








21,31 




= 4,22 






1 _ 




2 


p-nep(l)TopoKTiiJi 


192/0.20 


153—154 


22.03 1 — 


i 3,82 


CioHFa^OaP 


21.28 




3,43 








22,00 


! 


! 3.89 


i 




i 





* 1,3092; df 1,800; MRd32.25 (BWHiicieHO 32,12). 

OopMyjia H3o6peTeHHH 
Cnoco5 noJiyMeHHH 6«c- (nep(J)TopajiKH.n) - 

(|)OC$>HH0BbIX KHC.TOT THJipOJIHSOM TpUC - (liep- 
(})TOpa.nKIIJl) -$OC(t)HHOKCHAOB BOA^OH, O T JT H- 
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MaioiUHHCH TCM, MTO. c ue.abjo ynpoiucHHH 
cnoco6a, npouecc npoBOAHT npH 100 — 150° C c 
nocJie^yioiuHM BW/iejieHHeM uejieBoro npoAyKxa 
npH KHnHHeHHH noJiyneHHOH omcch c xJiopHcxbiM 

THOHHJIOM. 
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ELECTROCHEMICAL FLUORINATION OF TRIALKYLPHOSPHINE OXIDES- 



L. M. Yagupol'skil, V. Ya. Semenii, UDC 547 •241. 07+341 • 07 

V. N. Zavatskil, K. N. BllMinov,* 
and A. V. Kirsanov 



In the electrochemical fluorination of organic compounds containing oxygen, nitrogen, 
and sulfur atoms all the hydrogen atoms are replaced by fluorine with the formation of fully 
f luorinated compounds [1] . There are no data in the literature on the electrochemical 
fluorination of trialkylphosphine oxides and have shown that this results In the formation * 
of trls<perfluoroalkyl)difluorophosphoranes, which are readily hydrolyzed, being converted 
into trls(perfluoroalkyl)phosphine oxides (see also [2]). 

The main method by which perf luoroalkyl derivatives of phosphorus have been synthesized 
previously consists in the alkylation of phosphorus with perf luoroalkyl iodides. However, 
by this method it has only been found possible to introduce three trif luoromethyl groups on 
the phosphorus atom [3-5]. It has been stated [6, 7] that the Introduction of three per- 
f luoroalkyl gippups, apart from CF3, on the phosphorus atom is impossible b.ecause of their 
large size. By the reaction of bis(he'ptaf luoropropyl)iodophosphine with hep tafluoro propyl 
iodide in presence of metallic antimony it was found possible to obtain tris(heptaf luoropropyl) 
phosphine [8] . 

Perfulorinated organophosphorus compounds, particularly those which have three per- 
fluoroalkyl groups on the phosphorus atom, are extremely difficultly accessible. The choice 
of trialkylphosphine oxides- as objects for the study of electrochemical fluoroination is ex- 
plained by their accessibility [9], the fairly high strength of the C— P bond, which is com- 
parable with that of a carbon— carbon bond, and the considerable conductivity of their solu- 
tions in anhydrous hydrogen fluoride (x =0.1-0.3 H""* cm"* , depending on the length of the 
alkyl group) . Trialkylphosphine oxideis are readily soluble in anhydrous hydrogen fluoride 
with the formation of homogeneous solutions containing trialkylhydroxyphosphonium salts 
[AlkaP-OHl+F" [10] . In the fluorination of these solutions the fluorination products separate 
in the form of a layer. 

Electrochemical fluorination was carried out in a packet-type steel electrolyzer with 
nickel electrodes; current density 0.02-0.05 A/ cm*, PD 5.0-6.0 V, electrolyte temperature 
15-20*0. As the electrolysis process proceeded the perfulorinated products collecting on 
the bottom of the electrolyzer were removed in order to minimize their degradation. From 
the layer separated residual hydrogen fluoride was removed by the passage of air, and then 
the substance was rectified. As a result we obtained tris (perf luoroalkyl) phosphine oxides 
[2], After a careful investigation of the fluorination products.lt was found that there are 
first formed tr is (perf luoroalkyl) d if liiorophosphoranes, which in the removal of HF with air 
and distillation in glass are hydrolyzed and converted into tris (perf luoroalkyl) phosphine 
oxides * 

AIk,PO -5£Lt Alkf PFj Alkf P«0 

It should be noted that' tris (perf uloroalkyl)difluorophosphoranes and the corresponding 
oxides are thermally unstable: In their prolonged heating the corresponding carbenes are 
generated [11, 12]. 

In the course of electrochemical fluorination degradation processes also occur. Degra- 
dation occurs particularly strongly in the case of phosphine oxides with long-chain alkyl 
groups, which leads to reduction in the yields of tri8(perf luoroalkyl) phosphine oxides* 
We were unable to obtain tris(decafluoropentyl) phosphine oxide under the above-described 
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(CFj-CFj-Cfj-i l> = U 




Fig. 1. NMR spectrum of tris(heptaf luoropropyl)phosphine 

oxide. Chemical shifts are given relative to trifluoroacetic 
acid as external standard. 




Fig. 2. NMR spectrum of dif luorotr is (heptafluoropropyl) phosphor ane. 

Chemical shifts are given relative to trifluoroacetic acid as external 
standard; the signals of fluorine atoms on phosphorus are recorded relative 
to benzotrifluoride as external standard* 

conditions • We found that the addition of bromine to the solution of the trialkylphosphine 
oxide in hydrogen fluoride reduces the degradation in the fluorination and makes it possible 
to obtain higher tris(perfluoralkyl>phosphine oxides containii^g Cs-Cb groups. However, the 
degradation of their molecules during fluorination stills occurs, and perfluoroalkanes are 
formed in considerable amounts. Tris(perfluoroalkyl)phosphine oxides are colorless oily 
liquids that can be vacuum-distilled. Their compositions and structures were confirmed by 
elemental analysis, NMR and IR spectroscopy, and molecular-weight determination. Physico- 
chemical data for tris(perfluoroalkyl)phosphi.ne oxides are given in Table 1. 

In the electrochemical fluorination of tripropylphosphine oxide we isolated the initial 
reaction product, dif luorotris(heptafluoropropyl)phosphorane. For this purpose HF was re- 
moved in a carefully dried stream of argon, and the rectification was conducted in a quartz 
apparatus. We then obtained a heavy colorless liquid, readily hydro lyzed by atomospheric 
moisture: difluorotris(heptaf luoropropyDphosphorane. In Its ^ NMR spectrum a triplet 
was observed at 6p --40.89 ppm (in strong field relative to 85% HgPO*), *J(PF) 1043 Hz,, 
while the coupling constant for interaction of phosphorus with fluorine atoms of a^p frag- 
ments of perfluDroalkyl groups was *J(PCFa) 120 Hz. * 

In the hydrolysis of difluorotris(heptaf luoropropyl)phosphorane with the calculated 
amount of water in a mixture of ether and Freon 113 we obtained tris<heptafluoropropyl)- 
phosphine oxide. Its physicochemical data agree with those given in Table 1, 

In the'^^P NMR spectrum of tris(heptafluor6propyl)phosph±ne oxide the signal from the 
phosphorus atom is in the region characteristic for phosphine oxides, 6p 22.36 ppm. The 
constant JCPCFa) is lower than the corresponding value for difluoro phosphor anes and is 85 Hz. 
The ^'f NMR spectra are given in Figs. 1 and 2. 

The IR spectrum of tris(heptafluoropropyl} phosphine oxide contains a strong band at 
1332 cm*"* characteristic for P=K) vibrations, and all bands at 1140 and 1220 cm"* correspond- 
ing to C— F bonds. 
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TABLE 1* Tris(perfluoroalkyl)phosphlne Oxides 



Compound 



(C,F,)3P0 
(C3F,)3PO 

(C4Fo)3PO 
(C5Pix)3PO 

(iso-CjFiOsPO 
{CeFi3)sP0 
(CFis)sPO . 

(C8Fl7)3PO 



(continued) 



Yield, ^ 



23.0 
50.1 
32.4 

42.6 
40.0 
36.0 
26.0 
12.3 



bp. -C 

(p, mm) 



98—99 

150-rl51 

185—187 
82-84 (18) 

120— 122 (18) 
102—104 (14) 
142—144 (14) 

121— 123 (0.4) 
138-140 (0.3) 



1.7678 
1.8598 
1.8930 

1.9052 
1.9050 
1.9240 
1.9450 
1.9480 



1.2906 
1.2948 
1.3038 

1.3102 
1.3080 
1.3126 
1,3146 
1.3184 



f(P = 0), 
U 



1305 
1332 
1335 

1354 
1354 
1358 
1360 
1360 



Compound 



(CaF,)^?© 

(C3F,)3PO 

(C,F9)3PO 
(C,Fn)3PO 
(iso-C.FiOsPO 

(C6Fi3)3PO 
(C7Fi5)3PO 

(CaF„)3P0 





Found, *7o 


found 


calc. 


P 


P 


. 40.96 


40.49 


69.96 


7.75 


55.04 


55.20 


71.36 


5.66 


70,34 


69.97 


73.00 


4.38 


85.93 


84.71 


73.80 


3.98 


85,90 


84.71 


72.90 


3.61 


101.21 


99.45 


73.64 


3.44 


116.00 


114.20 




3.03 


129.10 


128.94 


73!82 


2,68 



Formula 



GeFigPO 
CsF.iPO 
CiaF^PO 
CUF33PO 
GX5F33PO 

C«F«PO 
CaiF„PO 



Calc, * 



70.6 


7.67 


72.02 


5.60 


72.87 


4.40 


73.42 


3.63 


73.42 


3.63 


73.80 


3.09 




2.69 


74!3 


2.38 



EXPERIMENTAL 



The '^P NMR spectra were determined on a Bruker HX-90 pulse spectrometer at a fre- 
quency of 36,43 MHz with the use of Fourier transform. Chemical shifts were measured rela- 
tive to 85% HgPOa (external standard)." The NMR spectra were determined on a Tesla BS- 
487B spectrometer, working frequency 80 MH2. The IR spectra were determined on a UR-20 
spectrometer. Molecular weights were determined mass-spectrometrically on an MS-902 spectro- 
meter . 

Electrochemical Fluorination of Trialkylphosphine Oxides Containing C2-C<, Alkyl Groups. 
The electrochemical fluorination of trialkylphosphine oxides was conducted in a packet-type 
steel electrolyzer, 1.2 liters in capacity, with nickel anodes and steel cathodes. Area of 
anodes 750 cra^. Lining material PTFE, The initial concentration of the trialkylphosphine 
oxide in hydrogen fluoride was 15%, which was maintained wizhin the range 15-20% by the 
periodic additions of a stock solution (an 80% solution of the trialkylphosphine oxide in 
hydrogen fluoride). Working conditions: current density 0.02-0.05 A/cm*; PD on electrodes 
5.2-5.6 V; temperature of electrolyte 15-20**C> temperature of reflux condenser —20 to --25'*C. 
The current was from a full-wave rectifier (made up of VSMR-200 selenium rectifiers) • The 
electrolysis was conducted periodically (the electrolyzer was switched off overnight). As 
the level of the electrolyte in the electrolyzer fell, the necessary amount of hydrogen 
fluoride was added. The liquid perfluorinated products (the "crude" product) collected at 
the bottom of the electrolyzeiii from which they were periodically removed. The HF dissolved 
in the "crude" product was removed by the passage of air, and the residue was rectified. 
Under the above-described conditions we carried out the electrof luorination of triethyl-, 
tripropyl-, and tributyl-phosphine oxides, and in yields of 15^50% we obtained the correspond- 
ing tris(perf luoroalkyl)phosphine oxides (Table 1) . 

Difluorotris(heptafluoropyl)phosphorane. The fluorination of tripropylphosphine oxide 
was conducted in the way described above. The lower layer was removed, HF was driven out 
with dry argon, and the residue was left for 15 min at 20-25** C and a residual pressure of 
40-50 mm. The residufc remaining after the removal of HF was distilled in quartz apparatus 
in the vacuum of a water pump. A heavy clear liquid which fumed slightly in air came over; 
bp 60-62**C (24 mm). Identification was by the ^*P and ^*F NMR spectra. Found %: C 18.61; 
F 75.77; P 5.10. M 576. C^f^z^. Calculated^ %: C 18.75; F 75.87; P 5.38. M 579. 

Hydrolysis of Difluorotri(heptaf luoropropyl) phosphorane. To a solution of 6.9 g of 
dif luorotris(heptaf luoropropyDphosphorane - in 50 ml of 1:2 mixture of ether and Freon 113 
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0.22 g of water was ddded, and the mixture was stirred for 2 h at 20*C, Solvent was driven 
off, the residue was distilled, and we obtained 4.1 g of a clear colorless liquid. Its 
physical constants were identical to those given. in Table 1 for tris(heptaf luoropropyl)- 
phosphine oxide, and the identity of the two samples was confirmed by the ^^P and ^ F NMR 
spectra. We also isolated 1.3 g of bis(heptafluoropropyl)phosphinic acid, which was iden- 
tified by its P NMR spectrum and physical constants, which were identical to the constants 
of the sample of the acid described in [6] • 

Electrochemial Fluorination of Trialkyphosphine Oxides Containing Cg-Ca A lkvl Groups. 
A 1-liter polyethylene reactor provided with a magnetic stirrer, a dropping funnel, and a 
reflux condenser was charged with 250 g of triisopentylphosphine and 50 g of hydrogen 
fluoride, and with stirring at 20**C 308 g of bromine was added in the course of 2 h. The 
reaction mixture was left for 1 h, cooled to 10-15 **C, and added to hydrogen fluoride in the 
electrolyzer in an amount which gave a phosphine oxide concentration of 15-20%. The fluorina- 
tion was conducted in a packet-type steel electrolyzer with a capacity of 2.4 liters; we 
used nickel anodes with an area of 2850 cm* and nickel cathodes. Conditions of process: 
current density 0.0245 A/cm*, PD on electrodes 5.9 V, temperature of electrolyte ^^^^0 C, 
temperature of reflux condenser —15 to — 20*C. In the whole period of the experiment 1800 
A'h of electricity was passed. We obtained 290 g of "crude" product, which after the re- 
moval of HF in a stream of air was vacuum-distilled. We obtained 245 g of tris(undecafluoro- 
isopentyl) phosphine oxide. A clear colorless liquid. The physical constants and analyses 
are given in Table 1. 

Under the above-described conditions we carried out the fluorination of the oxides: 
(C5Hii)9P0, (C6Hi3)3P0, (C7Hi5)3P0, and (C8Hi7)3p0. 

In the fluorination of triheptyl- and trioctyl-phosphine oxides we obtained also 
hexadecafluoroheptane and octadecaf luorooctane, 

CONCLUSIONS 

By the electrochemical fluorination of trlalkylphosphine oxides in anhydrous hydrogen 
fluoride tris(perfluoroalkyl) phosphine oxides were obtained. It was shown that the initial 
products of the process are tris(perf luoroalkyl)dif luorophosphoranes, the hydrolysis of 
which leads to tris(perfluoroalkyl) phosphine oxides. The structure of the compounds obtained 
were confirmed by methods of IR and.^^P and **F NMR spectroscopy. 
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f??'"- Tovarnye Znaki 1976, 63(1), 84. 

i90SiMe2)20 was prepd. by hydrolysis of an equimolar mixt. of 
AfesSiCis with its ammonolysis products at 0-5* in a water-immzsdble 
solvent (e.g., benzene) contg. NH4HCO3. 

84: 105757q 1 ,3-Diniethyl-l ,3-dipheny Idisiloxane-l ,3-diol. 
Savchenko, V. M.; Kaufman, B. L/, Karlin. A. V.; Sharkova, O. 
P. U.S.S R 497,317 (CI. C08g). 30 Dec 1976, Appl. 2.03iri80 
07 Jun 1974. From Otkrytiya, Izobret,, Prom, Obraitsyl 
Tovarnye Znaki 1975, 52(48), 80, Title substance is obtained by 
hydrolysis of methylphenyldichlorosilane (I) at pH 7-9 in the 
presence of an acceptor of HCl. For shnplifying the process and 
for increasing the yield of the target product, hydrolysis is 
carried out with the wt. ratio of I and H2O from 1:12 to 1*20 at 
-10 to +20" with subsequent treatment of the hydrolyzate with a 
saltfromagroupof NaCl, NH4CI, foTe-72hr. « wiwi a 

84: 105768r Synthesis of 2>chIoroalkyI phosphonic acid. 
Sakurai, Hiroshi; Okamoto, Yoshishige (Osaka University) 
Japan. 75 22.021 (Ci. €07^ BOIJ), ^28 Jul 1975, Appl TO 

«?^?^V./nf^ ^ i§'^9^ ^ reaction of a-olefms with 

FCU, PCb was added and the reaction was carried out at (H50*» 
followed by hydrolysis of the product to give 2-chloroalkylphosphomc 
acids m high yields. Thus, 1-decene, PCU, and PCI3 and CsHe 
was heated 72 hr at room temp, to give 96% 2-chlorodewlphosphonic * 
acid (I) and 0% 1,2-dichlorodecane (II). Without PCI3, 49% I 
and 21.5% II were obtained. I is an surfactant. 
84: 105759s 2-(Dialkylamino)-3-aryl-4-oxo-l,3,2-thiaaza= 

Shospholanes. Mizrakh, L. I.; Polonskaya, L. Yu. (Institute of 
lophysics. Academy of Sciences, U.S.S.R.) U.S.S.R. 491.637 
(CI C07d), 15 Nov 1975, AppL 2.039,256, 01 Jul 1974, piom 
Otkrytiya, Izobret,, Prom, Obraztsy, Tovarnye Znaki 1975. 
52(42). 63. The title thiaazaphospholanes were prepd. by 
cyclizing (R2N)3P (R = alkyl) with HSCH2CONHR1 (Ri = aryfi 
at 100-30*. ' 

84: 105760k Dialkyl a-nitroalkylphosphonates. Petrov, K. 
A.; Chauzov, V. A,; Bogdanov, N. N.: Pastukhova I V 
y,S.S.R. 492,520 (CI. C070. 25 Nov 1975, Appl. 2,012,355; 08 
Apr 1974. From Otkrytiya, hobret.. Prom, Obraztsy, Tovarnye 
Znaki 1975, 52(43), 64. (&0)2P(0)CHRiN02 (R = aSyl, Ri = HL 
ajkyl) were prepd. by treating <r-^alirvl(hydro)-/?-alkoxyvinylbhos= 
phonates with acetyl nitrate in AC2O contg. HjiSO* or HNO3. 

84: 105761m Oxazolidinone phosphonates. Gaertner. Van 
R. (Monsanto Co.) Ger. Offen. 2,526,834 (CI. C07F, AOIN), 
AppL 479,932, 17 Jun 1974; 13 pp. 

^jf;NCH2P(0)(ORL 
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The cyclization of H2NCH2C02Me with CH2O and HP(0)(OR)2 
gave I (R = Et, aUyl, Me, Bu, MezCH, MeCHClCh2). which were 
useful as herbicides. 

84: 105762n Substituted pyridine phosphonothioates. 
Pawloski, Chester E. (Dow Chertiical Co.) U.S. 3,927.004 (CI 
260-294.8K; C07D), 16 Dec 1976, Appl. 457,023. 01 Apr 1974i 
x>^.Wi<iun^ m^'?g P1^(S)(0IV&)C1 with pyridinols gave 
PhP(S)(OMe)OR (R = 3,5-dichloro-6-propoxy-2-pyridinyl 
2 4,6-trichloro-2-pyridinyl, 5-methyl-2-pyridinyl, 6-methoxy= 
--2-methyl-3-pyridinyl, 5-chloro-3-methyl-2-pyridinyl, 6-methys 
1-3-pyndinyI, and 6-chloro-2-pyridinvl). Data was given for use 
of the pyridme phosphonothioates as insecticides. 

84: 105763p N-Phosphonomethyl glycine. Gaertner, Van R 
(Monsanto Co.) U.S. 3,927,080. (Cl. 260-502.5; C07F), 16 Dec 
1975, AppL 602,706, 03 Sep 1974; 3 pp. (HO)2P(0)CH2Nh6h2C02H 
hydrolysis of (EtO)2P(0)CH2N(CM= 
e3)CH2C02Bt (II). I was useful as a post-emergent broad 
spectrum herbicide (no data). Thus, 0.1 mole of BrCHsCOzEt 
was added to 0.3 mole Me3CNH2 to give 58% Me3NHCH2C02Et, 
which was treated formalin, using 0.1 mole of H2CO equiv. for 
7^r^^^.?^ amino group content, and with 0,11 mole of 
(?tO)2POH to give n. II was hydrolyzed with 48% aq. HBr to 
give 95% I. ^ • 

84: 105764q Phenylthiophosphonyl dichloride. Ura, Yasukazu; 
Takamatsu, Hideki (Nissan Chemical Industries, Ltd.) Ger. 
Offen. 2,527,650 (Cl. C07F), 08 Jan 1976, Japan; Appl. 74 
71,616, 22 Jun 1974; 16 pp.^ The prepn. of PhP(S)Crfrom 
benzene and CI3PS in an autoclave at 100-300** was catalyzed by 
Al AlCb. AlCb-PCla, AICI3-P2S5, and AlCb-P2S6-PCl3. Thud. 
0.25 mole CUPS, 0,25 mole benzene, and 0.5 g Al at 180** 4 hr in 
a 100 ml autoclave gave 75% PhP(S)Cl2. 

84: 105765r Selective esctractibn of triphenylphosphine 
osjdc, Tampieri, Maurizio; Gregorio, Gugliebno; Andreetta, 
S;p.A.) Ger. Offen. 2,526,129 (Cl. 
C07F), 02 Jan 1976, ItaL Appl. 23860/74, 11 Jun 1974; 15 pp. 
iSS "^1?,^*^?° mixt. of the hydroformylation of propylene conte. 
65% PhaP and Rh-PhsP complex, 15% aldol condensatiSi 
product and 20% PhaPO was treated with aq. MeOH, which 
reduced the content of PhaPO by 46%. Treatment with aq. 
MeaCO reduced the content of PhaPO by 20%. 

84: 105766s JM>xo^2-alkyl-4^alkoxy~l,3,2^xazaphospholine9 
P T^^^^**^' Yukhno, Yu. M. (Vol] 



1976, AppL 2.032,093, 13 Jun 1974. From Otkrytiya, Izobret,, 
Prom. Obraztsy, Tovarnye Znaki 1976, 53(1), 85. Titie compds. 

or' 
R O I 

I (R. R» = alkyl; R^ R3 = H, alkyl) were prepd. by treating an 
or-lwdroxyiminocarboxylic acid or ester with an equimolar amt. 
of RP(0)Cl2 in an org. solvent (^.g., dioxane) contg. an HCl 
acceptor (e.g,, EtsN) at 10-20*'. 

84: ip5767t 2-fMethylphenyl(triphenylphosphonio)sulfura= 
nyl]-5,5-dimethyl-l,3-cyclohexanedione. Arbuzov, B. A.; 
SSl^?' (Kazan State University) U.S.SJft. 498,312 (CL 

C07F), 05 Jan 1976, Appl. 2,030,380, 07 Jun 1974. From 
9iz'?^}^'^*Ji^^^rf^'* Prom. Obraztsy, Tovarnye Znaki 1976. 
53(1), 85. The title compd. (I) was prepd. 




84: 105768U Bis (perfIuoroa:ikyl)phosphinic acids. Semenii, 
V. Ya.; Zavatskii, V. N.; Liptuga, N. L; Yagupol'skii, L. M. 
(Ins^tute of Organic Chemistry, Academy of Sciences, Ukrainian 
S,S.R.) U.S.S.B. 498,311 (CL C07F), 05 Jan 1976, AppL 
1.883,723, ^16 Feb 1973. From Otkrytiya, Izobret., Prom, 
Obraztsy, Tovarnye Znaki 1976, 63(1), 85. RiP(0)OH (R = 
perfluoroaJUcyl) were prepd. by partial hydrolysis of R5PO with 
H2O at lOO-SO**, followed, by treatment with refluxing SOCI2. 

84: 105769V Dialkylanudo esters of alkoxymetl^lphosphonic 
acids. Krutskii, L. N.; Krutskaya, L. V.; Simonenko, A. A. 
(Kuzbas Polytechnic Institute) U.S.S.R. 498,310 (CL C07£), 05 
Jan 1976, AppL 1,949,429, 17 Jul 1973. From Otkrytiya, 
Izpbret., Prom. Obraztsy, Tovarnye Znaki 1976, 53(1), 85. 
Title compds. were prepd. by treating tetraalkyldiainidocbloroph= 
osphites with a halomethyl alkyl ether and then with a 2-fold 
excess of ale 

84: 105770P (Alkoxymethyl)thiophosphonic acid tetraalkyl» 
diamides. Krutskii, L. N.; Krutskaya, L. V.; Simonenko, A. A. 
(Kuzbas Polytechnic Institute) U.S.S.R. 498,309 (CL C07F). 
05 Jan 1976, Appl. 1,949,429, 17 Jul 1974, From Otkrytiya, 
fzpbret.. Prom, Obraztsy, Tovarnye Znaki 1976, 53(1), 84-5. 
Title compds. were prepd. by treating tetraalkyldiamidochloropb= 
osphites with halomethyl alkyl ethers and then H2S at 50-60** in 
an inert org. solvent contg. 2 equiv org. base. 

84: 105771q Purification of technical chlorophos. Vershinin, 
P. v.; lOnnova, S. N.; Golovtsov, I. N.; Shvetsova-Shilovskaya, 
« 498,308 (CL C07F), 05 Jan 1976. AppL 

2,029,374, 03 Jun 1974. From Otkrytiya, Izobret., Prom. 
Obraztsy, Tovarnye Znaki 1976, 53(1), 84. Purifo. of tech. 
chlorophos by treatment with an alk. agent in an org. solvent was 
improved by using anhyd. NH3 or Na2C08 at pH 4-7, followed 
by treatment with ethylene oxide. 

84: 105772r Dialkyl tin dichlorides, Umeno, Masayuki; 
Abe, Fujio; Uchida, Junzo; Konami, Tomiyoshi (Hokko 
Chemical Industry Co., Ltd.) Japan. 75 24,950 (Cl. C07F, 
BOIJ), 20 Aug 1975, Appl. 69 104,353. 26 Dec 1969; 3 pp. 
Treating tetra(higher all^l) stannanes with SnCU, in the 
presence of 1-20 wt.% activated clay, at 170-230" gave di(higher 
alkyDgn dichlorides. Thus, tetra-n-octylstannane was heated 
with SnCti and activated clay to give 97.5% product, contg. 
96.3% di-n-octyltin dichloride. » 

84: 105773s Recovering solubiiized organotin halides. Larkin, 
William A.; Bouchoux, Jean W. (M and T Chemicals Inc.) U.S. 
3,931,264 (CL 260-129.7; C07P), 06 Jan 1976, AppL 499,603, 
22 Aug 1974; 4 pp. Organotin halides can bo recovered quant, 
from their aq. solns. by adding a non-reactive highly sol. morg. 
salt to partially or completely saturate the soln. and then heating 
the resultant sohi. to sep. the organotin halide from the aq. 
PS?!®- '^^^ ^^^y* organotin halides in water at 2V and 

100° was given m addn. to the grams of CaCh added to the aq: 
organotin halide solns. at 21*», 70", and 100*. The organotin 
halides tested were: MeSnCb, MeaSnCb, MesSnCL EtSnCh, 
Et2SnBr2, BuSnClj, Ph2SnCl2, Me(CH2)7SnCl3, and BujtSnCb. 

84: 105774t Manganese cyclopentadienide and its alkyl 
derivaUves, Tsurtsumiya, G. S.; Agladze, T. R.; Kolotyrkin, 
Ya. M.; Shapiro, I. O. U.S.S.R. 498,314 (CL C07F), 05 Jan 
1976, AppL 1,959,963, 09 Aug 1973. From Otkrytiya, Izobret., 
Prom. Obraztsy, Tovarnye Znaki 1976, 53(1), 85. Title compds. 
prepn. by electrolysis of a cyclqpentadienyl metal or its alkyl 
deriv. (using a Mn anode and (Ju or Pt as the cathode) was 



